Purpose: This study aimed to evaluate the effects of the color of the cast on dimensional stability of visible light-cured (VLC) trial denture bases.
INTRODUCTION
An accurate and dimensionally stable trial denture base is mandatory for the construction of dentures. Trial denture bases are used for recording jaw relation, setting of artificial teeth, and for giving the full future idea about final denture. 1 To ensure intraoral stability and retention of the record base, the base should maintain close adaptation to the cast and be dimensionally stable.
Among the various methods and materials for fabricating record base, there are two types that are commonly used. One is the temporary record base made of autopolymerizing resin or light-curing resin and the other is the permanent record base made of heat-curing resin, or noble metal or base metal. 3, 4 When choosing record base material, the price, strength, stability, easy of fabrication method, and colors should be considered. 2 Since the 1990s, visible light-cured (VLC) acrylic resin material has been used in the curriculum of dental schools worldwide as an alternative to the chemical acrylic resin material.
The light-curing resin is composed of urethane dimethacrylate matrix and a small amount of silica, which adjusts flow. 5, 6 There is no need to mix powder and liquid; therefore, it does not harm human bodies due to inhaling of the poisonous smell and powder. Also, it can be dealt with hands harmlessly because it needs no liquid. It is easy to make and is economical due to less waste of material. 7 Visible light-cured acrylic resin has many advantages, such as short preparation time, ease of use, strength and rigidity, and uniform thickness.
However, there are some disadvantages, such as the additional expense of a special light polymerizing unit, stickiness on the surface once cured, poor finish, and the hardness of the material making it more difficult to trim. 8, 9 However, the main disadvantage was dimensional instability. Many researchers reported that it must be used immediately after polymerization, which is inconvenient to the majority of clinicians. 10, 11 The purpose of this study was to evaluate the dimensional stability of VLC trial denture bases fabricated on different colored casts (whit, blue, and brown casts).
MATERIALS AND METHODS

Sample Preparation
Upper edentulous silicon mold was made. A total of 60 maxillary edentulous casts were poured with dental stone divided into two main groups (A and B); each group consisted of 30 casts.
Groups I and II were divided into three subgroups; each subgroup consisted of 10 casts. 1. The first subgroup casts were poured with white stone. 2. The second subgroup casts were poured with dark blue stone (stone mixed with dark blue stain). 3. The third subgroup casts were poured with dark brown stone (stone mixed with dark brown stain). A total of 60 trial denture bases were fabricated using VLC acrylic resin by close adaptation of the VLC sheet to the cast, starting from the center toward the periphery, and the excess material was cut by scalpel. The trial denture bases were put on a curing unit for 5 minutes; after that the bases were removed from the cast and were inverted to expose the underside to the light and cured for more than 5 minutes.
The gap between the base and the cast of group I was measured after 24 hours by using a stereomicroscope at three points -left crest of the ridge, midpalatal area, and right crest of the ridge as measuring points A, B, and C (Fig. 1) . The cast and trial denture bases were cut using diamond saw at premolar molar region, which was about 25 mm from the posterior border. The gap between the trial denture base and the cast was measured at the left crest of the ridge, midpalatal area, and right crest of the ridge as measuring points A 
Measuring the Accuracy
The gap between the master cast and the trial denture base was measured at each measuring point with the rate of 50 times using stereomicroscope SZ-ST (Olympus, Japan) (Fig. 2) .
Statistical Analysis
Data were analyzed using Statistical Package for the Social Sciences (SPSS) software package version 18.0 (SPSS, Chicago, IL, USA). Quantitative data were expressed using range, mean, standard deviation, and median. Non-normally distributed quantitative data were analyzed using Mann-Whitney U test for comparing two groups, while for more than two groups, the Kruskal-Wallis test was applied. The p-value was assumed to be significant at ≤0.05.
RESULTS
Accuracy according to the Points and Color of the Cast
From the results of the present study in Table 1 , it was found that point B (midposterior palatal area) represents the most dimensionally unstable point, followed by point A (left crest), and point C (right crest) was the least dimensionally unstable point after 24 hours with white and blue casts. Trial denture base that was constructed on brown cast showed that the least dimensional change was at point C (right crest) followed by point B (midposterior palatal area), and point A (left crest) showed the most dimensionally unstable point. There was significant increase in accuracy at point B in comparison with white and blue casts (Figs 3 to 5).
After 48 hours, it was found that point B (midposterior palatal area) represented the most dimensionally unstable point followed by point A (left crest), and point C (right crest) was the least dimensionally unstable point with white, blue, and brown casts.
At premolar-molar region in Table 2 , it was found that point B -(mid palatal area) represented the most dimensionally unstable area, followed by point A -(left crest), and point C -(right crest) was the least dimensionally 
Accuracy according to the Time and Color of the Cast to Total Points
From the results in Table 3 , there was a significant increase in accuracy with brown cast in comparison with blue and white casts after 24 and 48 hours, and there was significant increase in accuracy with blue cast in comparison with white cast after 24 hours. After 48 hours, there was significant decrease in accuracy with blue cast in comparison with brown and white casts. Also, there was insignificant difference in accuracy between results after 24 and 48 hours with trial denture bases, which were constructed on brown and white casts (Graph 1 and 2).
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DISCUSSION
In order for a material to succeed as a trial denture base, it must have high impact strength, low density (light weight), dimensional stability (during processing and functions), biocompatibility, ease of manufacture, and low cost.
Visible light-cured resin is characterized by improved physical characteristics, such as increased stiffness, good form, volume stability, and low sensitivity to moisture. In addition, these materials are easy to use and they save time. [10] [11] [12] Hence, the record base should be fabricated in order to be accurately fitted, and it should not change, but remain stable. Even the inaccurate record bases can look well fitted in the palate because of elasticity of soft tissue, but it does not mean that it fits accurately in reality.
The inaccurate record base incurs errors in the final occlusion of complete denture due to the inaccurate jaw relation record. 13, 14 Visible light-polymerizing resins have been reported to be dimensionally stable immediately after complete polymerization with the use of an appropriate light source and exposure time. 10, 11, 15 Studies on light-curing resin showed that on being exposed to polymerizing light, the closest material would be polymerized first, which causes the formation of gap due to transformation and contraction. 16 The reason of such formation of gap with the master cast is the contraction because polymerization and cooling, 17 and being lifted by internal stress during polymerization. 18 With the present study, in comparison of accuracies according to the positions, the midpalatal region showed less accuracy than the left and right alveolar crests, and the maximum discrepancy occurred at point B at the posterior border, which is in agreement with the results of previous studies. 16, 19 Graph 2: Comparison between the studied groups according to points in 48 hours Therefore, it is recommended that the accuracy of the light-curing resin should be improved through multiple step curing methods 18, 20 or by dividing the VLC sheet into two pieces along the junction of horizontal and vertical configurations of the palate. The stresses that develop during polymerization can be confined within each segment of the material and lead to shifting the direction of shrinkage from the ridge crest area to two separate areas in the middle of the palate and the crest of the ridge. 21 In the present study, record base was polymerized according to the directions of the manufacturer, but the color of the cast was white for control group, and brown and blue for test group. It was found that trial denture base that was fabricated on brown-colored cast was significantly more accurate in comparison with blue-and white-colored casts after 24 and 48 hours.
Visible light-cured resin is a photopolymer that changes its properties when exposed to light, often in the visible region of the electromagnetic spectrum. 22 Visible light waves consist of a continuous range of wavelengths or frequencies. When a light wave with a single frequency strikes an object, a number of things could happen. It may be absorbed, reflected, or transmitted. If a light wave of a given frequency strikes a material with electrons having the same vibrational frequencies, then those electrons will absorb the energy of the light wave and transform it into vibrational motion. During its vibration, the electrons interact with neighboring atoms in such a manner so as to convert its vibrational energy into thermal energy. 23 Such chemicals that are capable of selectively absorbing one or more frequencies of light are known as pigments. These (brown and dark blue) pigments were used to color the casts.
Visible light-cured resin contains photosensitizers, which are compounds that upon radiation of light decompose into reactive species that activate polymerization. 24 With the present study trial, the denture base that was fabricated on brown and blue casts showed significant increased accuracy because the brown pigment in the cast absorbs all light waves, such as black color, and blue pigment absorbs all waves except blue wave, while white cast reflects all light waves.
Hence, during curing of VLC resin, light absorbed by the photosensitizer and light absorbed by dark color cast are converted into thermal energy to initiate polymerization, so all parts of the trial base which are near or away from the light source were cured at the same time.
CONCLUSION
Dimensional stability of VLC trial denture base could be improved by using dark-colored cast (brown and dark blue) during construction to ensure accurate maxillomandibular relationship and accurate evaluation of phonetics and esthetics of wax trial denture.
